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7KH DFFHOHUDWLQJ UK\WKPRI SURGXFWV UHQHZDO FDXVHV DFFHOHUDWHG H[SORLWDWLRQ RIPDWHULDOV DQG HQHUJ\7R UHPHG\ WKLV WKLV SDSHU FRQVLGHUV
XSJUDGDELOLW\IURPWKHSRLQWRIYLHZRIIXQFWLRQDOLW\WKHJRDOLVWRGHVLJQDQXSJUDGHVFHQDULRWDNLQJLQWRDFFRXQWDPXOWLFULWHULDDVVHVVPHQW
HQYLURQPHQWDO LPSDFWFRVWDWWUDFWLYHQHVV IRU WKH FRQVXPHUV$Q H[SHULPHQW EDVHG RQ WKH8S0R6 WRRO DQG GDWD IURP WKH SDVW RI HOHFWURQLF
GHYLFH VLPXODWHV GLIIHUHQW GHVLJQ K\SRWKHVHV :LWK D QRQV\VWHPDWLF LQWHJUDWLRQ RI NQRZQ GHYHORSPHQWV DQG XSJUDGLQJ GHVLJQ WLSV OLNH
UHF\FOLQJ LPSURYLQJ³E\SOXJ´DQGRYHUVL]LQJWRGHOD\UHSODFLQJWKHUHVXOWVVKRZWKDWXSJUDGDELOLW\LVDSUHVHQWGD\RSSRUWXQLW\WRGHYHORS









2XU VRFLHW\ LV LQFUHDVLQJO\ FRQFHUQHG E\ HQYLURQPHQWDO
GLPHQVLRQ 7KH DFFHOHUDWLQJ UK\WKP RI SURGXFWV UHQHZDO
FDXVHV DFFHOHUDWHG H[SORLWDWLRQ RI PDWHULDOV DQG HQHUJ\
7RGD\ ZLWK DQ DQQXDO FRQVXPSWLRQ RI UDZ PDWHULDOV RI
DSSUR[LPDWHO\  ELOOLRQ WRQV >@ WKH ZRUOG SRSXODWLRQ
FRQVXPHV DERXW  PRUH QDWXUDO UHVRXUFHV WKDQ  \HDUV
DJR >@ ,Q 2(&' FRXQWULHV WKH GRPHVWLF ZDVWH VWUHDP KDV
LQFUHDVHG E\  LQ YROXPH EHWZHHQ  DQG  >@
7KHVH FXUUHQW SDWWHUQV RI FRQVXPSWLRQ DQGPDVV SURGXFWLRQ
DUHQR ORQJHUFRPSDWLEOHZLWK VXVWDLQDEOHGHYHORSPHQW ,W LV
QHFHVVDU\ WR LPDJLQH QHZ SDUDGLJPV RI SURGXFWLRQ DQG
FRQVXPSWLRQVXFKDVWKH³SRVWPDVVSURGXFWLRQ´>@
7R UHPHG\ WKLV ZH FODLP WR FRQVLGHU DQRWKHU PRGH RI
SURGXFWLRQ  FRQVXPSWLRQ EDVHG RQ XSJUDGH IXQFWLRQDO
HQULFKPHQWEURXJKWWRWKHSURGXFWRYHUWLPHWKH'\QDPLFVRI
&RQWLQXRXV8SJUDGHV,QWHJUDWHGLQ6XVWDLQDEOH3URGXFWVWKDW
LV WR VD\ D SURGXFW ZLWK D OLIHWLPH SURMHFWHG RQ WKH
PHGLXPORQJWHUP WKURXJK RSWLPDO PRGXODULW\ :LWK WKHVH
SURGXFWV WHFKQLFDO YLVXDO RU IXQFWLRQDO LPSURYHPHQWV FRXOG
EH TXLWH HDVLO\ LQWHJUDWHG WR DGDSW WKH V\VWHP WR FKDQJHV LQ
SDUWLFXODU WKH FRQVXPHU QHHGV FKDQJHV 8SJUDGDELOLW\ LV
SURPLVLQJ WR DGG YDOXH IRU FXVWRPHU DQG SURGXFHU DQG
UHSUHVHQWV QHZ ³JUHHQ´ RSSRUWXQLWLHV:LWK XSJUDGDELOLW\ LW
ZRXOGEHSRVVLEOH>@>@>@
 7R KDYH DW DQ\ WLPH WKH PRVW HIILFLHQW WHFKQRORJLHV LQ
WHUPRIHQHUJ\FRQVXPSWLRQ




 7RRSWLPL]H WKH HQGRIOLIH WUHDWPHQW RIPDWHULDO EHFDXVH
UHSODFHG PRGXOHV LQGXFH PRUH IUHTXHQW DQG EHWWHU
FRQWUROOHG XVH RI UHPDQXIDFWXULQJ DQGRU UHF\FOLQJ
FKDQQHOV
 WR LQFUHDVH WKH JHQHUDWLRQ RI VHUYLFHV ³OLQNHG WR WKH
SURGXFW´ ZKLFK UHSUHVHQW DQ RSSRUWXQLW\ IRU LQGXVWULDO
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FRPSDQLHV ZKR ZDQW WR VZLWFK WR RIIHUV ZLWK PRUH
VHUYLFHVVHUYLFHVEDVHGRQVHQVRUVXSJUDGHVLQWKHVSLULWRI
³FRQQHFWHGREMHFWV´ VHUYLFHV UHODWHG WRDEHWWHUFRQVXPHU




,Q WKLV SDSHU ZH IRFXV RQ WKH RSSRUWXQLW\ JLYHQ E\
XSJUDGDELOLW\ WR H[WHQG WKH OLIHWLPH RI SURGXFW &RQVLGHULQJ
WKH SURJUHVVLYH LQWHJUDWLRQ RI IXQFWLRQDO HQULFKPHQW EURXJKW




LW¶V HDV\ WR XQGHUVWDQG WKH LQWHUHVW WR VZLWFK WRZDUGV
XSJUDGDEOHV\VWHPV7RGD\ZLWKWKHFRQVWUDLQWVRIWKHFXUUHQW
PDUNHWVWKLVLQWHUHVWRIXSJUDGDEOHV\VWHPVLVQRWSURYHG:H
WKLQN LW LV DOUHDG\ D ³JUHHQ´ RSSRUWXQLW\ EHFDXVH WRGD\ WKH
YDOXHRI D SURGXFW LV QRW RSWLPL]HGRYHUWLPH ,Q IDFW LQRXU
SUHYLRXVZRUNV ZH VKRZ WKDWPRUH RI RI SURGXFWV DUH
GLVSRVHGZKHUHDVWKH\VWLOOZRUN>@RQHOHFWURQLFGHYLFHVOLNH
YDFXXP FOHDQHUV DQG H[SUHVVR PDFKLQHV ,Q WKLV SDSHU ZH
ZDQWWRFRQILUPWKHSRWHQWLDOIRUXSJUDGLQJ
$IWHU SUHVHQWLQJ XSJUDGDELOLW\ DV RSSRUWXQLW\ IRU HFR
GHVLJQ VHFWLRQ  ZH GHVFULEH K\SRWKHVHV WR GHVLJQ
XSJUDGDEOH V\VWHPV WKURXJK XSJUDGH VFHQDULR HFRGHVLJQ
PHWKRG IRU XSJUDGHF\FOLQJ DQG VSHFLILF WRRO VHFWLRQ $Q
H[SHULPHQW RI XSJUDGDEOH V\VWHP EDVHG RQ WKH WRRO DQG UHDO





,Q WKH OLWHUDWXUH WKH OLIHWLPH RI SURGXFW GHSHQGV RQ WKH
PDQDJHPHQW RI WKH WZR NH\ UHDVRQV ZK\ XVHUV GLVFDUG
SURGXFWV>@D3K\VLFDO/LIH7LPH3/7>OLIHWLPHUHODWHGWR
UHOLDELOLW\@ ³WKH WLPH XQWLO D SURGXFW EUHDNV GRZQ´ DQG E
9DOXH/LIH7LPH 9/7 >OLIHWLPH UHODWHG WR WKHREVROHVFHQFH@
³WKH WLPH XQWLO D SURGXFW LV GLVSRVHG ZKHQ LWV SHUIRUPDQFH
IXQFWLRQDOLW\ RU DSSHDUDQFH FDQQRW VDWLVI\ FXVWRPHU¶V QHHGV
DQ\PRUH DOWKRXJK WKHSURGXFW LWVHOIPLJKWZRUNZHOO´ >@
7KH FRQFHSW RI ³8WLOLW\ 9DOXH´ ZKLFK UHIOHFWV WKH ³ZKROH
WLPH´ZKHQ WKHSURGXFW KDV YDOXH >@ LV VLPLODU LW GHSHQGV
ERWKRQ³SK\VLFDOFDXVHV´UHODWHGWRUHOLDELOLW\DQGZHDUDQG
³YDOXH FDXVHV´ UHODWHG WR WKH REVROHVFHQFH )DFHG ZLWK
UHOLDELOLW\ SUREOHP RU ZHDU 3K\VLFDO /LIHWLPH WKHUH LV
PDLQWHQDQFH )DFHG ZLWK REVROHVFHQFH SKHQRPHQRQ 9DOXH
/LIHWLPH WKHUH DUH XSJUDGHV 7KH LQWHJUDWLRQ RI IXQFWLRQDO
HQULFKPHQWV EURXJKW WR WKH SURGXFW RYHUWLPH LQFUHDVH WKH




WLPH 7KLV LQWHJUDWLRQ RI XSJUDGHV FDQ EH PDGH E\ D
GLVWULEXWRUUHWDLOHUE\DWHFKQLFLDQDWKRPHE\XVHULQ³SOXJ
DQGSOD\´ ZD\ ZLWK UHPDQXIDFWXULQJ RSHUDWLRQV HWF 7KHQ
WKHUHOLDELOLW\SUREOHPVFRXOGEHPDQDJHGZLWKWKHXSJUDGHG
PRGXOHV ZKHQ XSJUDGHG PRGXOHV DQG QR UHOLDEOH PRGXOHV
DUHWKHVDPHRUZLWKDVSHFLILFPDLQWHQDQFHDJUHHPHQW
,Q WKH OLWHUDWXUH WKH XSJUDGDELOLW\ LV GLVFXVVHG E\ VHYHUDO
DXWKRUV HVSHFLDOO\ RQ WHFKQLFDO  WHFKQRORJLFDO DVSHFWV ,Q
IDFWWKH\DUHLQWHUHVWHGLQWKHWHFKQRORJLFDO URDGPDSDQGWKH
HYROXWLRQ RI PRGXOHV LQ RUGHU WR RSWLPL]H WKH PRGXODU
VWUXFWXUH >@ >@ >@ )RU WKLV SXUSRVH 8PHGD
GLVWLQJXLVKHV WKH IXQFWLRQDO XSJUDGHV DQG WKH SDUDPHWULF
XSJUDGHV IXQFWLRQDO XSJUDGLQJ ZKLFK DGGV RU UHPRYHV
IXQFWLRQVVXFKDVDGGLQJWKHWZRVLGHGFRS\LQJIXQFWLRQWRD
SKRWRFRSLHU DQG SDUDPHWULF XSJUDGLQJ ZKLFK FKDQJHV WKH
SHUIRUPDQFH RI D SURGXFW VXFK DV LQFUHDVLQJ FRS\LQJ VSHHG
>@
2XU SRVLWLRQLQJ LV WR FRQVLGHU WKH XSJUDGDELOLW\ IURP WKH
SRLQW RI YLHZ RI IXQFWLRQDOLW\ ZKLFK LV HYROYLQJ RYHU WLPH
7KLV HYROYLQJ IXQFWLRQDO GHILQLWLRQ RI WKH SURGXFW WKURXJK
UHSODFHG PRGXOHV EULQJV QHZ TXHVWLRQV UHODWHG WR WKDW ZH
QDPHG 8SJUDGH VFHQDULR ³+RZ PXFK F\FOHV"´ ³+RZ
ORQJ"´³:KDWNLQGRIXSJUDGHV"´HWF:HVHHNWRSUHFLVHWKH
FKDUDFWHUL]DWLRQ RI ³XSJUDGHV VFHQDULRV´ ZKLFK DUH XSJUDGHV
VHTXHQFHV SURJUDPPHG RYHU WLPH DQG WKDW HQULFK WKH
IXQFWLRQDOLW\RIWKHV\VWHP
,QGXVWULDOFRPSDQ\FDQ¶WGRZKDWHYHUXSJUDGHVZKHQHYHU
([WHQGLQJ WKH OLIHWLPH RI SURGXFW GLOXWHV WKH HQYLURQPHQWDO
LPSDFW RI WKH PDQXIDFWXULQJ VWDJH RYHU WLPH +RZHYHU WKH
LQWHJUDWLRQRIQHZPRGXOHV  HOHPHQWVGXULQJ WKH OLIHWLPHRI
WKHSURGXFWLQFUHDVHVPDWHULDOFRQVXPSWLRQ$VWUXFWXUDWLRQRI
XSJUDGDELOLW\LVUHTXLUHG
)URPZRUNVKRSVZLWK WZR LQGXVWULDO FRPSDQLHV%% DQG
%& DQG HQYLURQPHQWDO SRLQWV RI YLHZ WKH DEVHQFH RI
XSJUDGH F\FOHV ZDV MXGJHG WR EH ULVN\ EHFDXVH WKHUH LV QR
YLVLELOLW\ RQ WKH XSJUDGHV EURXJKW WR WKH SURGXFW RYHU WLPH
1RW KDYLQJ F\FOHV PHDQV WKDW FRQVXPHUV ZRXOG FKRRVH WKH
XSJUDGHV WKH\ ZDQWHG DQG ZKHQ WR LQWHJUDWH WKHP 7ZR
H[WUHPHFDVHVFRPHWRPLQG
x &OLHQWV ZKR DOZD\V ZDQW WKHLU SURGXFW WR EH WKH ODWHVW
PRGHO WKH\NQRZDOO WKH ODWHVWHYROXWLRQVDQGDUHDOZD\V
GRLQJ XSJUDGHV 7KLV VLWXDWLRQ KDV D YHU\ QHJDWLYH NQRFN
RQHIIHFWIRUWKHHQYLURQPHQW
x &OLHQWVZKRGRQRWGRZKDWWKH\VD\RUSURFUDVWLQDWHDERXW
LQWHJUDWLQJ WKH ODWHVW SURGXFW XSJUDGHV 8SJUDGDEOH
SURGXFWV WKXV EHFRPH MXVW OLNH FRQYHQWLRQDO SURGXFWV
LQFUHDVLQJO\ XQDWWUDFWLYH ZLWK QR OHQJWKHQLQJ RI WKHLU
OLIHWLPH
:H SURSRVH D SODQQLQJ RI XSJUDGHV ZLWK UHJXODU F\FOHV
EHFDXVH ZH ZDQW WR VDWLVI\ WKH WULR ³DWWUDFWLYHQHVV IRU
FXVWRPHU HQYLURQPHQWDO JDLQV DQG HFRQRPLF EHQHILWV´ DQG
DYRLG ULVNV RI ³WRR PDQ\´ XSJUDGHV RU ³WRR IHZ´
3URJUDPPHG F\FOHV RI XSJUDGHV HQVXUH WKDW WKH SURGXFW
PDLQWDLQV LWV DWWUDFWLYHQHVV RYHUWLPH DQG KDV DQ H[WHQGHG
OLIHWLPH 5HJXODU &\FOHV PDNH WKH XSJUDGDELOLW\ HDV\ WR
XQGHUVWDQGDQG IROORZIRUFXVWRPHUDQGHDV\ WRPDQDJH IRU
FRPSDQ\ZKLFKFDQDQWLFLSDWH WKH IORZVRIXVHGPRGXOHV WR
EH SURFHVVHG IRU H[DPSOH 7R EH VXUH RI WKH HQYLURQPHQWDO
RSWLPL]DWLRQ ZH LPDJLQH D JUHHQ VFRUHFDUG ZKLFK HQJDJHV
ERWK WKH PDQXIDFWXUHU DQG XVHU WRZDUGV D FRPPRQ JUHHQ
REMHFWLYH
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7KHF\FOHVPXVWQRWEHWRRVKRUWIRUWHFKQRORJLFDOUHDVRQV
DQG WKH WLPHQHHGHGIRUQHZGHYHORSPHQWVEXWDOVREHFDXVH
HDFK QRYHOW\ VKRXOG UHSUHVHQW D JDS IRU WKH FOLHQW 2Q WKH
FRQWUDU\WRRORQJWLPHEHWZHHQF\FOHVPHDQVULVNLQJDODFNRI
UHDFWLYLW\ WRZDUGVQRYHOWLHV LQWURGXFHGE\ FRPSHWLWRUV DQG D
ORVVRILQWHUHVWRQWKHSDUWRIWKHFOLHQW







%DVHG RQ GLIIHUHQW ZRUNV RI WKH ,'&\FO80 3URMHFW
FRQVRUWLXPFRPSRVHGRIDFDGHPLFSDUWQHUVDQGLQGXVWULDO
FRPSDQLHV D GHVLJQ PHWKRG KHOSLQJ WR GHVLJQ XSJUDGDEOH
V\VWHPV VWUXFWXUHG LQ  VWDJHV ZDV GHYHORSHG >@ 7KH
REMHFWLYHRIWKLVPHWKRGLVWRKHOSDQ³H[WHQGHG´GHVLJQWHDP
5	' 0DUNHWLQJ 6XSSO\ &KDLQ &XVWRPHU 6HUYLFHV
%XVLQHVVHWFLQWKHHDUO\GHVLJQSKDVHVWKHVWDJHZKHUHWKH
IUHHGRP GHJUHHV RI WKH GHVLJQ WHDP DOORZ WR HQYLVDJH HFR
IULHQGO\VROXWLRQVUDGLFDOO\QHZWRGR
x D ZLGH DQG LQGHSHQGHQW H[SORUDWLRQ RI QHZ WRSLFV
HQFRPSDVVLQJIXQFWLRQDOLPSURYHPHQWVIURPWHFKQLFDODQG
XVH HYROXWLRQV SRWHQWLDO VHUYLFHV ZLWK WKHLU HYROXWLRQV
RYHUWLPH DQG WKH SRVVLELOLWLHV RI EXVLQHVV PRGHO IRU
XSJUDGDEOHV\VWHP5RXQG
x D VHOHFWLRQ DQG D FRPELQDWLRQ RI WKH RXWSXWV RI WKHVH
5RXQG  H[SORUDWLRQV WR GHILQH WKH PRVW SURPLVLQJ
8SJUDGHV0RGXOHV6FHQDULRVEHIRUHWRUHILQHWKHSRWHQWLDO
XSJUDGDEOH V\VWHPV DQG WR IRUP WKH  EORFNV RI D QHZ
EXVLQHVV PRGHO DVVRFLDWHG DFFRUGLQJ WR 2VWHUZDOGHU >@
5RXQG
7KH FKRLFH RI WKH ILQDO FRQFHSW LV GRQH FRQVLGHULQJ WKH
IROORZLQJ PXOWLFULWHULD DVVHVVPHQW DFFHSWDEOH IRU
HQYLURQPHQW YLDEOH HFRQRPLFDOO\ IRU WKH FRPSDQ\ DQG
DWWUDFWLYHIRUWKHFRQVXPHUV
$WRROGHYHORSHGLQ9LVXDO%DVLFVXSSRUWVWKHFULWLFDOWDVN
RI XSJUDGH VFHQDULR GHILQLWLRQ 8SJUDGH 0RGXOH 6FHQDULR
8S0R6 $ OLVWLQJ RI SRWHQWLDO XSJUDGHV LV GHILQHG WDNLQJ
LQWRDFFRXQWWHFKQRORJLFDOHYROXWLRQVRIWKHFXUUHQWPRGXOHV
WKH QHZ XVDJH WUHQGV DQG WKH IXWXUH 9DOXH FUHDWLRQ WKHPHV
)URPWKHFKDUDFWHUL]DWLRQRIWKHVHXSJUDGHVZLWKFULWHULDOLNH
LQWHJUDWLRQ GDWHV RYHUFRVW IHDVLELOLW\ HWF DQG WKHLU
FRQWULEXWLRQ WRZDUGV HDFK 9DOXH FUHDWLRQ WKHPH
DWWUDFWLYHQHVV FULWHULRQ WKLV WRRO KHOSV WR GHILQH XSJUDGHV
OLQHV $Q XSJUDGH OLQH LV D SODQQLQJ RI XSJUDGH LQWHJUDWLRQ
ZLWK WKH JRDO WR VDWLVI\ RQH RU VHYHUDO 9DOXH FUHDWLRQ
WKHPHV
,Q WKLV WRRO XVHG LQ WKH HDUO\ GHVLJQ SKDVHV GDWD DUH
FROOHFWHGIURPWKHH[LVWLQJSURGXFW(QYLURQPHQWDOVFRUHVLQ
SRLQWV3WDUHDVVHVVHGZLWKWKH6LPDSURWRRO(FR,QGLFDWRU
 0HWKRG DQG WDNH LQWR DFFRXQW WKH XSJUDGH RSHUDWLRQV
PRGXOHV UHSODFHPHQW 7KH HYDOXDWLRQ RI FRVWV DQG
HQYLURQPHQWDO LPSDFWV LV H[SUHVVHG DV D SHUFHQWDJH RI WKH
FXUUHQW SURGXFW ,W WDNHV LQWR DFFRXQW WKH SRVVLEOH DYRLGHG
FRVWV DQG LPSDFWV GXH WR UHF\FOLQJ RSHUDWLRQV 7KH
DWWUDFWLYHQHVVLVFDOFXODWHGZLWKWKHLPSRUWDQFHRIWKHXSJUDGH
FRQWULEXWLRQ RQ WKH VDWLVIDFWLRQ RI RQH RU VHYHUDO 9DOXH
&UHDWLRQ WKHPHV 9D&7 DQG WKH LPSRUWDQFH RI WKLV9$&7
IRUFXVWRPHUDWWUDFWLYHQHVV
$Q DFFRPSDQ\LQJ PRGXOH RI 8S0R6 WRRO FDOFXODWHV WKH
H[WHQVLRQSRVVLELOLWLHVRIWKHSURGXFWOLIHWLPH&RQVLGHULQJWKH
ERXQGDULHV RI UHOLDELOLW\ 3K\VLFDO /LIH7LPH3/7 DQG
REVROHVFHQFH /LIH7LPH 9DOXH9/7 RI HDFK PRGXOH LW LV
SRVVLEOHWRFDOFXODWHLIHQRXJKPRGXOHVFDQVXSSRUWDOLIHWLPH
LQFUHDVHGE\DIDFWRU;)DFWRU;LVDFFHSWDEOHLI WKHVXPRI
³LQVHQVLWLYH´ PRGXOHV UHSUHVHQWV PRUH WKDQ  RI WKH
LPSRUWDQFH RI ERWK FRVWV DQG HQYLURQPHQWDO LPSDFWV
&RQVLGHULQJWKHSRVVLELOLW\RIRYHUVL]LQJDPRGXOHLPSURYHG
UHOLDELOLW\ 3/7RU EHWWHUTXDOLW\GHVLJQLQJ LPSURYLQJ LWV
UHVLVWDQFH WR REVROHVFHQFH 9/7 WKH H[SDQVLRQ IDFWRU RI
WKHOLIHWLPHRIXSJUDGDEOHV\VWHPFDQEHIXUWKHULQFUHDVHG
)URP WKLV ³H[WHQGHG´ OLIHWLPH DQGZLWK DGGHG FRQVWUDLQWV
VXFK DV WKH GXUDWLRQ RI RQH F\FOH PXVW EH VKRUWHU WKDQ WKH
OLIHWLPHRIWKHFXUUHQWSURGXFWLWLVSRVVLEOHWRGHWHUPLQHWKH
SRWHQWLDO IRUPDW 1XPEHU RI &\FOHV ±1& 'XUDWLRQ RI RQH
&\FOH±'&WRVWUXFWXUHDQ\XSJUDGHVVFHQDULR>@
3. Research methodology 
%H\RQG WKH SUHVHQWDWLRQ RI D GHVLJQ DSSURDFK IRU
XSJUDGHDEOH V\VWHPV LQ HDUO\ GHVLJQ SKDVHV WKH JRDO RI WKLV
SDSHU LV WR VKRZ WKDW SURGXFW XSJUDGDELOLW\ LV D SUHVHQWGD\
RSSRUWXQLW\ WR GHYHORS VXVWDLQDEOH V\VWHPV ZLWK DQ
HQYLURQPHQWDOJDLQ
7KHH[SHULPHQWDOSURWRFRO LVEDVHGRQ WKHXVHRI8S0R6
WRRO DQG LV DSSOLHG WR D FRUGOHVV KDQGVWLFN YDFXXP FOHDQHU
GHYHORSHGE\DIDPRXVEUDQGRIKRXVHKROGDSSOLDQFH
$ OLVWLQJ RI WKH WHFKQLFDO FKDQJHV EHWZHHQ WKH GLIIHUHQW
JHQHUDWLRQVRIWKLVYDFXXPFOHDQHUZDVILUVWSHUIRUPHGHDFK
VLJQLILFDQWGHYHORSPHQWLVVHHQDVDQXSJUDGHWKDWZRXOGKDYH
EHHQ EURXJKW WR WKH ILUVW JHQHUDWLRQ RI WKH GHYLFH$OWKRXJK
WKLVYDFXXPFOHDQHUKDVQRWEHHQGHVLJQHGWREHPRGXODUDQG
HYROYLQJ LW LV QRW GLIILFXOW WR LGHQWLI\ WKHVH PRGXOHV DQG WR
LPDJLQH WKH SRWHQWLDO UHSODFHPHQW RI RQH RI WKHP E\ D QHZ
RQHZKHQLW LVZRUQDQGRURXWGDWHG7KHDGYDQWDJHRIXVLQJ
GDWD IURPWKHSDVW LV WRKDYH DFFXUDWHYLVLELOLW\RI IXQFWLRQDO
FKDQJHV RYHU WLPH DQG SUHFLVH DVVHVVPHQWV RI FRVWV DQG
HQYLURQPHQWDO LPSDFWV ,W LV DQ RSSRUWXQLW\ WR WHVW WKH UHDO
SRWHQWLDO IRU HQYLURQPHQWDO JDLQ RI XSJUDGDEOH V\VWHP 7KH




7KH SULQFLSOH RI WKLV H[SHULPHQW LV WR DFKLHYH GLIIHUHQW
UHDGLQJRI WKHVHGDWDFRQVLGHULQJ WKHSURJUHVVLYH LQWHJUDWLRQ
RIWKHVHGHYHORSPHQWVRQWKHILUVWJHQHUDWLRQSODWIRUPRI WKH
GHYLFH
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
)LJ3DVWWHFKQLFDOFKDQJHVRIWKHYDFXXPFOHDQHU
7RH[SORUH WKHSRVVLELOLWLHVRIXSJUDGH VFHQDULR IRUPDW LW
ZDVXVHGWKHDFFRPSDQ\LQJPRGXOHDQLOOXVWUDWLRQLVJLYHQLQ
)LJXUH  )URP WKH 3/7 DQG 9/7 GDWD RI YDFXXP FOHDQHU
PRGXOHV LWZDVFDOFXODWHG WKHSRWHQWLDO ³H[WHQGHG´ OLIHWLPHV





)URP WKHVH SRWHQWLDO ³H[WHQGHG´ OLIHWLPHV RI WKH
XSJUDGDEOH V\VWHP DQG FRQVLGHULQJ UHJXODU F\FOHV WKH
IROORZLQJIRUPDW1&'&FDQEHFRQVLGHUHG
x 1&   '&  QR H[WHQVLRQ RI WKH FXUUHQW /LIHWLPH RI
GHYLFH
x 1& '& H[WHQVLRQRI\HDUV
x 1& '& H[WHQVLRQRI\HDUV
x 1& '& H[WHQVLRQRI\HDUV
7KH ILUVW IRUPDW 1&    '&    ZKLFK LQGXFHV WKH
LQWHJUDWLRQRIXSJUDGHVZLWKRXWH[WHQGLQJ WKH OLIHWLPHRI WKH
GHYLFH LV QHJDWLYH E\ GHILQLWLRQ 7KH WKUHH RWKHUV IRUPDWV
VHHP WR KDYH SRWHQWLDO IRU XSJUDGDELOLW\ 7KH IROORZLQJ
H[SHULPHQWDWLRQFDVHVDUHFRQVLGHUHG







x &DVH1& '& ZLWKFKRVHQXSJUDGHV
x &DVH1& '& ZLWKFKRVHQXSJUDGHV
x &DVH1& '& ZLWKFKRVHQXSJUDGHV
4. Experiment and results 
7KH UHVXOWV RI &DVH  SUHVHQWHG LQ )LJXUH  ZLWK WKH
LQWHJUDWLRQRIDOONQRZQGHYHORSPHQWVEXWZLWKRXWGHGLFDWHG
GHVLJQ WR WKHXSJUDGDELOLW\ VKRZDYHU\ VWURQJ LPSURYHPHQW
RIWKHDWWUDFWLYHQHVVDYDFXXPFOHDQHUDOZD\VDWWKHWRS%XW
DW WKH VDPH WLPH WKH LQFUHDVH RI FRVWV DQG HQYLURQPHQWDO
LPSDFWVLVWRRLPSRUWDQW,QWKLVVFHQDULR WKHUHVXOWVRIFRVWV
DQG LPSDFWV VKRXOG EH QHDU WKH YDOXH RI  EHFDXVH WKH
SURGXFW OLIHWLPH LVGRXEOHG DQGZHPDNH WKHK\SRWKHVLV WKDW
WKHQGJHQHUDWLRQLVQRWYHU\GLIIHUHQWIURPWKHILUVWRQH
,Q WKLVEDVHOLQH VFHQDULR WKHSURGXFWZDVQRWGHVLJQHG WR
HYROYH 7KHUHIRUH DQ ROG PRGXOH LV UHSODFHG E\ D QHZ RQH
ZLWKRXW DQ\ RSWLPL]DWLRQ %XW LQ GHVLJQ LW LV SRVVLEOH WR
DQWLFLSDWH VRPH WHFKQRORJLFDO EUHDNWKURXJKV RU SDUDPHWULF
GHYHORSPHQWV7KHPHPRU\5$0FKLSV DGGHGE\SOXJRQ D
FRPSXWHU DUH D IDPRXV H[DPSOHRI WKLV0RUHRYHU LW LV DOVR
GHVLUDEOH WR FRQVLGHU D WUHDWPHQW RI XVHG PRGXOHV VXFK DV
UHF\FOLQJRUUHPDQXIDFWXULQJ
,Q FDVHV   DQG  LW ZDV FRQVLGHUHG D QRQV\VWHPDWLF
LQWHJUDWLRQRIDOONQRZQGHYHORSPHQWV LW LVQRWQHFHVVDU\ WR
LQFOXGH DOO WKH EDWWHU\ GHYHORSPHQWV WR HQVXUH PD[LPXP




DGGLWLRQ RI D 9 EDWWHU\ PRGXOH ZLWK LWV DVVRFLDWHG
HOHFWURQLFFDUGDQGWKHLQWHJUDWLRQRIWKH³VSHHGV´EXWWRQ
ZRXOGKDYHEHHQDQWLFLSDWHGLQWKHLQLWLDOGHVLJQ
x 7KH PRWRU ZRXOG EH RYHUVL]HG LQ WKH LQLWLDO GHVLJQ ZLWK
SRZHU LQFUHDVHG WR : WR EH FRPSDWLEOH ZLWK WKH
LQWHJUDWLRQRIXSJUDGHVRYHUWLPH
x 7KH SLHFHV ³F\FORQLF PRGXOH´ DQG ³VKHOO´ FRPSRVHG RI
KRPRJHQHRXV SODVWLF ZRXOG EH WRWDOO\ UHF\FOHG DQG
UHVKDSHGWRREWDLQWKHODWHVWJHQHUDWLRQFRPSRQHQWV

7KH VFHQDULR ZLWK WKH IRUPDW 1&  '&   LQGXFHV
RQO\RQHVHTXHQFHRIXSJUDGHVLQWHJUDWLRQZLWKWKHDGGLWLRQRI
1L0K EDWWHU\ 9 PRGXOH WKH ³ VSHHGV´ EXWWRQ DQG WKH
UHSODFHPHQW E\ D QHZ JHQHUDWLRQ RI EUXVK KHDG F\FORQLF
PRGXOHDQGVKHOO
7KH VFHQDULR ZLWK WKH IRUPDW 1&  '&  RIIHUV 
VHTXHQFHV RI XSJUDGHV LQWHJUDWLRQ 7KH LGHD LV WR GLVWULEXWH
XSJUDGHV KRPRJHQHRXVO\ 7KH EDWWHU\ DQG WKH F\FORQLF
PRGXOH ZRXOG EH XSJUDGHG DW WKH ILUVW VHTXHQFH DQG WKH
YDFXXP KHDG DW WKH VHFRQG )LQDOO\ DW HDFK XSJUDGH
VHTXHQFH D QHZ VKHOOZRXOGPDNH H\HFDWFKLQJ WKHYDFXXP
FOHDQHU
7KH VFHQDULR ZLWK WKH IRUPDW 1&  '&   SURYLGHV 
VHTXHQFHVRI XSJUDGHV LQWHJUDWLRQ7KH ILUVW VHTXHQFHZRXOG
LQFOXGH WKH QHZ YDFXXP KHDG DQG F\FORQLF PRGXOH ,Q WKH
VHFRQG XSJUDGH VHTXHQFH ZRXOG EH LQWHJUDWHG D QHZ /LLRQ
EDWWHU\ ZLWK FKDUJHU WKH JDXJH RI DXWRQRP\ WKH FRPPDQG
³WKUHHVSHHGV´D/('V\VWHPRQWKHYDFXXPKHDGDQGDQHZ
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PRWRU:7KLVVHFRQGXSJUDGLQJVHTXHQFHFRUUHVSRQGLQJ
WR WKH PLGGOH OLIH RI WKH XSJUDGDEOH YDFXXP FOHDQHU LV






7KH )LJXUH  VKRZV WKH SRVLWLYH UHVXOWV GXH WR
XSJUDGDELOLW\7KHWKUHHVFHQDULRV1& '& 1& 
'&  1& '&  IROORZWKHVDPH WUHQG)RU WKHVH
VFHQDULRV FRQVLGHULQJ WKH WKUHH GHVLJQ K\SRWKHVHV IRU WKH
XSJUDGDELOLW\ RI YDFXXP FOHDQHU LW LV QRWHG D VLJQLILFDQW
LPSURYHPHQWRIWKHDWWUDFWLYHQHVVVPDOOHQYLURQPHQWDOJDLQV
DQG OLWWOH H[WUD FRVW H[FHSW IRU WKH VFHQDULR 1& '& 
 7KH HQYLURQPHQWDO EHQHILWV REWDLQHG DUH LQ WKH RUGHU RI

7KH VFHQDULR 1&    '&    VHHPV WR EH WKH PRVW
VDWLVIDFWRU\ EHFDXVH WKH FRQVWUDLQWV DUH PLQLPL]HG D VLQJOH
XSJUDGLQJ VHTXHQFH H[WHQGHG OLIHWLPH RI  \HDUV DQG WKH
LPSRUWDQW XSJUDGHV FDQ EH LQWHJUDWHG2Q WKH RWKHU KDQG LQ
WKHVFHQDULR1& '& WKHWKUHHXSJUDGLQJVHTXHQFHV
VHHPV WR LQYROYH PRUH XSJUDGHV LQWHJUDWHG DQG ³EDWWHU\´
XSJUDGH WKDWRFFXUVD OLWWOH ODWH DIWHU\HDUVDV WKH OLIHWLPH
RIDFRQYHQWLRQDOSURGXFW
5. Conclusion and discussion 
7KH UHVXOWV REWDLQHG ZLWK WKH K\SRWKHVHV RI D GHVLJQ
DQWLFLSDWLQJ WKH XSJUDGDELOLW\ VKRZ WKH SRVVLELOLW\ RI
HQYLURQPHQWDO JDLQV RI WKH RUGHU RI ZLWK DQ LPSURYHG
DWWUDFWLYHQHVVDQGDQQXDOFRVWVFORVHWRWKRVHRIFRQYHQWLRQDO
SURGXFWV +RZHYHU WKH GHVLJQ RI XSJUDGDEOH V\VWHPV FDQ
PRELOL]H PDQ\ RWKHU OHYHUV WR REWDLQ PXFK PRUH SRVLWLYH
UHVXOWV ,QGHHG EH\RQG WKH SOXJ RI D EDWWHU\ PRGXOH
UHF\FOLQJVKHOOVDQGF\FORQLFPRGXOHDQGWKHRYHUVL]LQJRIWKH
HQJLQHWR:LWLVSRVVLEOHWR
x 2SWLPL]H WKH HQGRIOLIH ZLWK WKH UHF\FOLQJ RI EDWWHU\ RU
PRWRUWKHUHPDQXIDFWXULQJRIEUXVKKHDGHWF
x 2SWLPL]H WKH HYROYLQJDGDSWDELOLW\ SRVVLELOLWLHV RI
PRGXOHV
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x 2SWLPL]H WKH OHYHO RI WKH RIIHU GHILQLQJ WKH QHFHVVDU\
XSJUDGHV MXVW WR DYRLG SUHPDWXUHO\ FXVWRPHU GHFLVLRQ RI
SURGXFW UHSODFHPHQW ,Q IDFW WKH FXVWRPHU VDWLVIDFWLRQ
GRHVQ¶W PHDQ KDYLQJ V\VWHPDWLF IXOORSWLRQ SURGXFW RU
V\VWHPVWLOODWWKHWRS
x &XVWRPL]H WKH RIIHU WR PHHW WKH 9DOXH FUHDWLRQ WKHPHV
SHUIRUPDQFHGHVLJQDXWRQRP\«YDOXHGE\WKHFOLHQW
x 'HYHORSDQRIIHULQJRIVHUYLFHVLGHDVRIVHUYLFHVWKDWFDQ
EH DVVRFLDWHG WR DQ XSJUDGDEOH SURGXFW QRWDEO\ WKRVH
EDVHG RQ VRIWZDUH DQG H[SORLWDWLRQ RI GDWD IURP VHQVRUV
EURXJKW WR WKH SURGXFW FRQQHFWHG REMHFWV RSHQV WKH
SRVVLELOLW\ WR VHOO FRPSOHWHO\ QHZ OLQHV RI IXQFWLRQDOLWLHV
DQG D EXQGOH RI VHUYLFHV 7KHVH XSJUDGHV QHHG YHU\ IHZ
WHFKQRORJLFDO FKDQJHV DQG PDWHULDO WKH\ DUH
GHPDWHULDOL]HG DV ILWWLQJ ZLWK WKH HQYLURQPHQWDO
GLPHQVLRQ0RUHRYHU WKH DGGHG YDOXH RI WKHVH XSJUDGHV
FDQ EH HDVLO\ UHSHDWHG LH QHZ IXQFWLRQDOLW\ GLUHFWO\
DGGHGLQDSS
)DFHG ZLWK WKH FKDQJHV LQ FRPSHWLWRUV DQG WKH HYROYLQJ
QHHGVRIFXVWRPHUVWKHSURGXFWLVFXUUHQWO\GHVLJQHGDVDWRR
VWDWLF DUWHIDFW :H FODLP WKH QHFHVVLW\ RI D QHZ VRUW RI
³HYROXWLRQDU\´ SURGXFWV DEOH WR EH JUDGXDOO\ DGDSWHG WR WKH
HYROYLQJUHTXLUHPHQWVRIXVHUVE\XSJUDGHVLQWHJUDWLRQZKLOH
LPSURYLQJVLJQLILFDQWO\WKHHQYLURQPHQWDOSHUIRUPDQFHRQDOO
OLIH F\FOHV 7KLV SDSHU VKRZV WKH LQWHUHVW WR FRQVLGHU
XSJUDGDELOLW\WRGHVLJQPRUHVXVWDLQDEOHSURGXFWV
$Q LPSURYHPHQW RI RXU ZRUN ZRXOG EH UHODWHG WR WKH
FDOFXODWLRQ RI DWWUDFWLYHQHVV 7KH FDOFXODWHG DWWUDFWLYHQHVV LV
WKH DJJUHJDWLRQ RI WKH DGGHG YDOXH RI XSJUDGHG PRGXOHV
LQWHJUDWHGWRWKHRULJLQDOSURGXFWEXWGRHVQRWIXOO\UHIOHFWWKH
FXVWRPHU VDWLVIDFWLRQ RYHUWLPH 7KLV DVVHVVPHQW FRXOG EH
UHILQHGEXWLW LVFRPSOH[%H\RQGWKHZRUNVRI.DQR >@RU
*RGHQLV>@RQFXVWRPHUVDWLVIDFWLRQLWLVQRWDFRQYHQWLRQDO
SURGXFW WKDW LV VROG ,Q IDFW ³XSJUDGDEOH V\VWHP´ RIIHU
LQFOXGHV HYROYLQJ V\VWHP WKH XSJUDGDELOLW\ VXSSRUW VHUYLFH
DQGWKHSRWHQWLDODGGLWLRQRIDVVRFLDWHGVHUYLFHVWKHPRGHRI
FRQWUDFWLQJDQGWKHSHUFHSWLRQRIWKHDWWUDFWLYHQHVVYDOXHDUH
GLIIHUHQW 7KH IRFXV RQ HQYLURQPHQWDO GLPHQVLRQ YLD RXU
SURSRVLWLRQ RI JUHHQ VFRUHFDUG ZKLFK HQJDJHV ERWK WKH
PDQXIDFWXUHUDQGXVHUWRZDUGVDFRPPRQJUHHQREMHFWLYHFDQ
DOVRFKDQJHWKHDVVHVVPHQWRIFXVWRPHUVDWLVIDFWLRQ




XVHIXO LQIRUPDWLRQ DQG LQWHUDFW WKH 8S:HE3ODWIRUP 7KH
PDQXIDFWXUHU FDQ FROOHFW DQG SULRULWL]H FOLHQW GLVVDWLVIDFWLRQ
WUDFN FKDQJHV LQ FOLHQW QHHGV ILQG RXWPRUH DERXW SXUFKDVH
FKRLFH FULWHULD DQG VXJJHVW SRWHQWLDO LQQRYDWLRQV$VZHOO DV
H[SUHVVLQJ KLPVHOI RQ WKH DERYH VXEMHFWV WKH FXVWRPHU FDQ
DFFHVV XVHU JXLGHV WLSV RU FRQILJXUH FKRLFHV IRU IXWXUH
XSJUDGHVDFFHVV³TXHVWLRQDQGDQVZHU´ZRUNVKRSVZLWKRWKHU
FRQVXPHUV VZDS VKRSV RU ORDQV RI FHUWDLQ XSJUDGHV
FRPSHWLWLRQVIRUGHVLJQLQJIXWXUHXSJUDGHVHWF7KLV8S:HE
3ODWIRUPFRXOGSURYLGHGDWDDQG LGHDV WR WKH8S0R6GHVLJQ
WRRO8QOLNHDFRQYHQWLRQDOSURGXFWZKHUHWKHUHLVSUDFWLFDOO\
QR LQWHUDFWLRQ EHWZHHQ WKH FOLHQW DQG WKH SURGXFHU RQFH WKH
SURGXFWKDVEHHQXQZUDSSHGDQXSJUDGDEOHV\VWHPZRXOGEH
UHJXODWHG E\ DOPRVW FRQWLQXRXV LQWHUDFWLRQV 7KHVH
LQWHUDFWLRQVFRXOGEHLQFUHDVHGE\FRQQHFWLRQWR³LQWHOOLJHQW´
V\VWHPV DQG VHQVRUV PDNLQJ SURGXFWV ³FRQQHFWHG´ RU E\
HQYLVDJLQJ D V\VWHP RI UHZDUGV HQFRXUDJLQJ FRQVXPHUV WR
LQWHUDFW
Acknowledgements 
7KH ³'HVLJQ IRU XSJUDGHF\FOLQJ´ SURMHFW ,'&\FO80 LV
DQ LQGXVWULDO UHVHDUFK SURMHFW ILQDQFLDOO\ VXSSRUWHG E\ WKH
)UHQFKUHVHDUFKDJHQF\5HI(&27,'&\FO80
References 
>@6(5, 5HVHDUFK FHQWHU © $PLV GH OD 7HUUH ª (XURSH 5HSRUW 
2YHUFRQVXPSWLRQ"2XUXVHRIWKHZRUOGVQDWXUDOUHVRXUFHVS




RQ LPSOHPHQWDWLRQ RI WKH FRPPXQLW\ ZDVWH OHJLVODWLRQ IRU WKH SHULRG
&20ILQDO%UXVVHOV
>@8PHGD<1RQRPXUD$ HW 7RPL\DPD7 6WXG\ RQ OLIHF\FOH GHVLJQ
IRU WKH SRVW PDVV SURGXFWLRQ SDUDGLJP $UWLILFLDO ,QWHOOLJHQFH IRU
(QJLQHHULQJ'HVLJQ$QDO\VLVDQG0DQXIDFWXULQJ±
>@0RQW2&ODULI\LQJ WKH&RQFHSW RI 3URGXFW6HUYLFH 6\VWHP -RXUQDO RI
&OHDQHU3URGXFWLRQ
>@3LDORW 2 0LOOHW ' :K\ XSJUDGDELOLW\ VKRXOG EH FRQVLGHUHG IRU
UDWLRQDOL]LQJ PDWHULDOV" VW &,53 &RQIHUHQFH RQ /LIH &\FOH
(QJLQHHULQJ
>@0DVDWR ,QRXH 6KXKR <DPDGD 7HWVXR <DPDGD 6WHIDQ %UDFNH ³$Q
8SJUDGDEOH 3URGXFW 'HVLJQ 0HWKRG IRU ,PSURYLQJ 3HUIRUPDQFH &2
6DYLQJVDQG3URGXFWLRQ&RVW5HGXFWLRQ9DFXXP&OHDQHU&DVH6WXG\³
,QWHUQDWLRQDO-RXUQDORI6XSSO\&KDLQ0DQDJHPHQW9RO1R
>@2OLYLHU 3LDORW 'RPLQLTXH 0LOOHW -XVWLQH %LVLDX[ ³8SJUDGDEOH 366
&ODULI\LQJD1HZ&RQFHSWRI6XVWDLQDEOHFRQVXPSWLRQ3URGXFWLRQEDVHG
RQ8SJUDGDELOLW\³ -RXUQDO RI&OHDQHU 3URGXFWLRQ  DFFHSWHGZLWK
PRGLILFDWLRQV
>@8PHGD<'DLPRQ7DQG.RQGRK6/LIHF\FOHRSWLRQVHOHFWLRQEDVHG
RQ WKH GLIIHUHQFH RI YDOXH DQG SK\VLFDO OLIHWLPHV IRU OLIH F\FOH GHVLJQ
,&('3DULV
>@.RQGRK 6 0LVKLPD 1 0DVXL . DQG 0DWVXPRWR 0 7RWDO
SHUIRUPDQFHGHVLJQRISURGXFWOLIHF\FOHFRQVLGHULQJIXWXUHXQFHUWDLQWLHV
,QWHUQDWLRQDO-RXUQDORI'HVLJQ(QJLQHHULQJ







6\PSRVLXP RQ (QYLURQPHQWDOO\ &RQVFLRXV 'HVLJQ DQG ,QYHUVH
0DQXIDFWXULQJSS
>@0DVDWR ,QRXH 6KXKR <DPDGD 7HWVXR <DPDGD 6WHIDQ %UDFNH ³$








>@3LDORW 2 0LOOHW ' 7FKHUWFKLDQ 1 +RZ WR H[SORUH VFHQDULRV RI
PXOWLSOHXSJUDGHF\FOHVIRUVXVWDLQDEOHSURGXFWLQQRYDWLRQWKH³8SJUDGH
&\FOH([SORUHU´WRRO-RXUQDORI&OHDQHU3URGXFWLRQ9RO
>@.DQR 1 6HUDNX 1 7DNDKDVKL ) HW 7VXML 6 $WWUDFWLYH TXDOLW\ DQG
PXVWEH TXDOLW\ +LQVKLWVX 7KH -RXUQDO RI WKH -DSDQHVH 6RFLHW\ IRU
4XDOLW\&RQWURO$SULOSS
>@*RGHULV -3 ³%DUULHU PDUNHWLQJ IURP FXVWRPHU VDWLVIDFWLRQ WR
FXVWRPHUOR\DOW\´&(06%XVLQHVV5HYLHZ
